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Content

 European Association on Smart Systems Integration (EPoSS) & 
Green Electronic Components and Systems (ECS) WG 

 White paper 
 Global environmental context for Green ECS
 Improving the current situation
 Green ECS by design
 Extending product lifetime
 Summary & recommendations 

 Authors 
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Key Members
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Smart Systems

 Assembly of technologies that build 
products from components

 provide safe and reliable operation 
under all relevant circumstances; 
and 

 are as small as possible, networked 
and energy-autonomous.

 Need for a new ECOSYSTEM: 
education, research and 
development, product design, 
manufacture, business models and 
markets
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European Context
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Working Groups and Task Forces I

Key Technologies

• Materials and 
processes

• Design 
methodologies and 
simulation

• Reliability, safety and 
security

• Advanced  packaging
• MEMS/ MOEMS
• Integrated photonics
• Actuators
• Quantum 

technologies

Green ECS 

• Global environmental 
context

• Today: from cradle to 
gate

• Green ECS by 
design. Future: from 
cradle to cradle

• Extending product 
lifetime

AI at the Edge

• Neuromorphic 
Computing

• Meta-learning
• TinyML
• Hybrid modeling
• Federated Learning 
• Open source 

Hardware and 
Software 

• Energy and cost-
efficient AI training at 
the Edge

• Security, privacy, 
trustworthy and 
explainability

Transportation

• Clean, efficient and 
electrified propulsion

• Advanced Driver 
Assistance Systems 
(ADAS)

• Connected and 
automated driving

• Smart mobility 
services

• ECS for hydrogen 
and battery control

• Data science, AI and 
big data
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Working Groups and Task Forces II

Healthy Living

• Smart systems for 
disease prevention 
and healthy lifestyles

• Personal medical 
devices

• Point of Care 
diagnostics

• Remote monitoring 
for chronic patients

• Improving the 
autonomy and 
integration of 
disabled and ageing 
people

Factory Automation

• Human-robot co-
operation

• Autonomous self-
determing robot 
systems

• Internet of Things
• Power management
• Machine-to-machine 

communication
• Architecture and 

modelling

Energy

• Smart grid 
components

• Decentralised energy 
systems

• Energy efficiency
• Infrastructure 

monitoring
• Predictive energy 

management
• Power electronic 

actuators
• Inverter technology
• DC grids technology
• Energy for mobility

Food, Agricultures 
and Natural 
Resources

• Sustainable 
management

• Sustainable food 
production and 
consumption

• Environmental 
monitoring and 
remediation

• Animal and plant 
health
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EPoSS: Green ECS Working Group

 Members: RTOs, SMEs, industries 
 Join forces in sustainability & environmental impact topics
 Propose EU & KDT proposals for sustainability calls
 Propose focus topics for KDT
 Give inputs to Strategic Research and Innovation agenda (SRIA) for ECS
 Write white papers
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EPoSS White Paper on Green ECS
ECS Sustainability and Environmental Footprint

 Published July 2023 
 Open for consultation until 25 August 2023
 Finalised in September 2023

www.smart-systems-integration.org

Comments to contact@smart-systems-
integration.org
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EPoSS partners contributing to Green ECS

Materials Processes Compo-
nents

Integra-
tion

Reliabi-
lity

Eco-
Design Software Repair

Standards 
& 

regulations
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Overview of Sustainability Regulations and Standards 

From the Agenda 2030 to Green ECS

Sustainability Agenda 2030: Towards Green ECSSustainability Agenda 2030: Towards Green ECS

UN 17 Sustainable 
Development Goals 

Carbon Footprint 
GHG-Protocol

EU Green Deal

Circular Economy 
Action Plan

Climate neutral 2050

Fit for 55

ECO-Design Life-Cycle Assessment (LCA)

Product 
Environmental Footprint

9R Framework
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Packaging, System 
Integration, 

Assembly & Test

Reduce

Refurbsh

Specifications
RethinkRefuse

Equipment
Manu-

facturing

Material
processing

RESOURCES – Raw Materials extraction and Energy

Use End of Life

IMPACTS – Environmental Assessment (LCA and other methods …): climate change, resource depletion, …

Reuse

Repair

Refurbish

Recycle

Design for Repair

Design for 
Refurbish

Design for Reuse

Design for 
Reliability

Design for and 
from Recycling

EC
O

-D
ES

IG
N

Design for Repurpose/ 
Remanufacture

Design for Reduce

Repurpose/ 
Remanufacture

Reliability

Design for R concept applied to ECS circular economy (B. Robin, CEA)
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Today‘s cradle to 
gate is not yet 

circular.

It is obvious through our global waste issue from electrical and 
electronic equipment (WEEE or also called E-waste). 

Source: m
icroTEC

 Südw
est e.V.
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How can Green ECS support a cradle to cradle 
approach?

Source: microTEC Südwest e.V.
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Recommendations

The challenges for R&D and regulation for green ECS and a successful reduction of e-waste identified by the EPoSS
expert group
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Counter check the ECS-SRIA roadmap 2023

White Paper recommendations



©
 EPoSS 2023

17



©
 EPoSS 2023

18

Tyndall Contribution Power consumption for IoT edge devices during operation, 
communication, standby and sleep modes. “sweet spot” for 
energy harvesting (100 nW – 0.5 mW)

Sensing components
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Thank you 
for your kind attention.

Erika Györvary, CSEM
erika.gyoervary@csem.ch


